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Abstract
The thesis entitled "Synthetic Efforts on Anticancer Compound Epothilone A and Development of New Reduction Procedures Using Polymethylhydrosiloxane (PMHS)" is divided into three chapters. CHAPTER I: Chapter I deals with the introduction of cancer and the literature approaches towards the synthesis of epothilones, including the total synthesis of epothilones. Cancer is a group of diseases characterized by the uncontrolled growth and spread of abnormal cells that invade and disrupt other tissues and spread to other areas of the body. If the spread is not controlled, it can result in death. Both external factors (for example chemicals, radiation and viruses) and internal factors (for example hormones, immune conditions and inherited genes) can be responsible for the development of cancer. Casual factors may act together or in sequence, to initiate or promote carcingenesis. Ten or more years often pass between exposures or mutations and detectable cancer. Cancer is thought of as an unpredictable disease that strikes indiscriminately at rich and poor, fat and thin, old and middle-aged, as if it usually owed nothing to external causes. If that were true, our only hope of overcoming cancer would be to improve the treatment of the disease. Most of the common kinds of cancer seem to be caused in large part by environmental factors; because we cannot alter the environment, those cancers are potentially avoidable. A new group of macrocyclic natural products, the epothilones has enabled research in to structure-activity relationships in the stabilization of microtubules to be 
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conducted faster and more efficiently. Epothilones A 1 and B 2 are potent cytotoxic natural products isolated from the Myxobacterium soarangium cellulosum strain by Hofle and coworkers. In the field of epothilone and its analogues, extensive research has been carried out worldwide by the legions of organic chemists in past six years. Some of the important earlier contributions and the recent developments in this area are outlined in this chapter. CHAPTER II: Chapter II deals with the present work wherein the synthetic efforts on anticancer compound epothilone A is described. In our retrosynthetic analysis of epothilone the connection of three fragments can be made between "C 6 and C 7 " and "C 16 and C 17 ". This connection reveals three fragments a) C 1 -C 6 aldol fragment 3, b) C 7 -C 15 aldehyde fragment 4 and c) C 17 -C 20 heteroaromatic fragment 5 (Scheme 1). 
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Synthesis of C 1 -C 6 Aldol Fragment : C 1 -C 6 fragment of epothilone A was made starting from 1, 3-cyclohexanedione following Scheme 2. 1, 3-Cyclohexanedione 6 was enolised and was treated with ethyl magnesium bromide followed by acidic workup to get enone 7. Alkylation of ethyl cyclohexenone 7 using potassium tert-butoxide and methyl iodide in THF at -78 o C followed by reduction with oxazaborolidine (Corey's reagent) furnished the chiral alcohol 8. Alcohol 8 on acetylation and further treatment with SeO 2 gave allylic hydroxyl compound 9, which was dihydroxylated with osmium tetroxide and cleavage with sodium periodate gave aldehyde 10, which was further oxidized to get the required fragment 3. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a77_figureNO21.jpg" \t "_blank​) 
The synthesis of C 7 -C 15 fragment 4 uses the well-precedented method developed in the Yamaguchi's laboratory (Scheme 4). Our synthesis was started from methyl L-hydroxy propionate 13, which was protected as tert-butyl dimethylsilyl (TBS) ether 14. The ester 14 was reduced with diisobutylaluminium hydride and subjected to oxidation with PDC followed by Wittig reaction to realize the a, b-unsaturated ester 15. This unsaturated ester was reduced to saturated ester using magnesium in methanol and reduction of saturated ester to alcohol with NaBH 4 -LiCl followed by tosylation to yield compound 16, which upon alkylation with mono lithium acetylide gave 11. The epoxide 12 was prepared from acrolein 17, which was treated with methyl magnesium iodide to produce the alcohol 18. Alcohol 18 was subjected to Sharpless Asymmetric Epoxidation and protection of alcohol as benzyl ether furnished the epoxide 12. Epoxide 12 was 
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opened with acetylide 11, by using Yamaguchi method to afford the propargyl alcohol 19, which was subjected to partial hydrogenation with Lindlar's catalyst to yield the cis-olefin 20. Protection of hydroxyl group of 20 as tert-butyl dimethylsilyl ether furnished the desired fragment 4. In conclusion, the chiral synthesis of two important synthetic precursors of epothilone A, C 1 -C 6 and C 7 -C 15 fragments was achieved from commercially available starting materials. 
CHAPTER III: This chapter deals with development of new reduction procedures using polymethylhydrosiloxane (PMHS). 
Reduction provides an important method for functional group interconversion in organic synthesis. The development of cleaner and safe synthetic methods and technologies for reduction to meet ever-stricter environmental regulations remains an active area of organic chemical research. Silicon hydrides are an important class of reducing agents, reasonably stable under normal conditions, requiring activation with transition metal complex, fluoride ion or Lewis acid. Polymethylhydrosiloxane (PMHS) 1 is such an attractive reducing reagent for environmentally benign reductive processes because it is inexpensive, non-toxic, and stable to air and moisture. This is in marked contrast to commonly used reducing agents such as lithium aluminium hydride, borane and hydrogen, which are all clearly hazardous. This chapter is further divided into two sections. 
Section I: Reductive Amination of Carbonyl Compounds with Polymethylhydrosiloxane- Ti(O i Pr) 4 b0 Reductive amination, which allows the conversion of carbonyl functionality to an amine, is an important process/transformation in biological as well as chemical systems. The reaction involves the initial formation of an imine and in subsequent reduction to an alkylated amine. The reductive amination is described as a direct reaction when the carbonyl compound and the amine are mixed with the proper reducing agent without prior formation of the intermediate imine or iminium salt. Our Continuing interest to develop the potential utility of polymethylhydrosiloxane (PMHS) as a versatile reagent as well as to eliminate the limitations of reductive amination methods and in this context we desired an expeditious method for direct conversion of carbonyl compounds to amines via reductive amination (Scheme 5). Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a77_figureNO23.jpg" \t "_blank​) 
palladium on carbon was replaced in ethanol for the same substrates. Acetophenone with benzyl amine or aniline in the presence of PMHS-Pd/C was stirred for 8-10 hours and the yield was increased from 55 to 82%. When cinnamaldehyde was treated with aniline or benzyl amine in the presence of PMHS-Pd/C double bond reduction was also observed (Table 1). A more careful study resulted in identification of titanium tetraisopropoxide as an efficient activator for PMHS as well as imine formation. Thus benzaldehyde, benzylamine and Ti(O i Pr) 4 were stirred for one hour (to imine formation), then PMHS was added and stirred at ambient temperature resulting in the clean formation of N, N-dibenzyl amine in 90% yield. To check the compatibility of the reagent system several carbonyl compounds including aromatic and aliphatic aldehyde and ketone substrates were alkylated using benzyl amine, aniline and piperidine (Table 2). In conclusion, we have demonstrated that PMHS in combination with Ti(O i Pr) 4 is a synthetically very efficient reagent for reductive amination of both the aldehyde and ketones. The mildness of the experimental procedure, availability of reagents, safety and selectivity makes the present procedure a versatile one. In addition we have clearly demonstrated that Ti(O i Pr) 4 is a better activator compared to AlCl 3 and Pd/C for reductive amination. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a77_figureNO24.jpg" \t "_blank​) 
Section II: Facile and selective cleavage of allyl ethers, amines and esters using polymethylhydrosiloxane-ZnCl 2 /Pd(PPh 3 ) 4 b0 The allyl group is one of the very commonly used protecting group for various functionalities especially alcohols, acids and less frequently for amines. The most essential feature of this protective group is its stability towards both acidic and basic conditions. A mild and extremely selective method for the cleavage of the allyl moiety from parent ethers, amines and esters using polymethylhydrosiloxane in the presence of tetrakis (triphenyl phosphine)palladium(0) [Pd(PPh 3 ) 4 ] and zinc chloride (ZnCl 2 ) has been achieved (Scheme-6) Initially, we envisaged that Pd(PPh 3 ) 4 alone would permit the formation of a p-allyl complex with the allyl moiety and additionally activated PMHS towards hydride transfer enabling the recovery of the parent alcohol, unfortunately Pd(0) alone could not perform the desired transformation. Not discouraged by this finding, a few metal halides were explored as accelerators (ZnCl 2 , TaCl 5 , PdCl 2 ) and to our satisfaction ZnCl 2 in combination with PMHS and Pd(PPh 3 ) 4 worked very efficiently. To rationalize these findings and to check the selectivity and mildness of the reaction conditions a few allyl ethers (Table 3), a series of 1,5-pentane diol diether substrates (substrates having an allyl ether functionality at one end and a hydroxyl-protected groups at the other end) (Table 4) and a few amines and acids were prepared and subjected to the present reaction conditions. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a77_figureNO25.jpg" \t "_blank​) 
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